The response of small vessel endothelial cells from fetal rat lung to growth factors.
Small vessel pulmonary endothelial cells were obtained from rat fetal lung at day 20 of gestation, and were maintained in culture to passage three for study. Endothelial cells grown on a collagen matrix with Dulbecco's minimal essential medium: Ham's F12 medium (1:1, v/v) supplemented with 20 ml/l fetal bovine serum, bovine pituitary extract (50 mg/l), endothelial cell growth supplement (100 mg/l), hydrocortisone (1 mg/l) and an increased (10 mmol/l) magnesium concentration retained the characteristic endothelial cell marker factor VIII antigen during the third passage in culture. The factors responsible for small vessel growth in the developing fetal lung are unknown. To test the hypothesis that small vessel pulmonary endothelial cells would respond to autocrine or paracrine growth factors the effects of conditioned media from fetal lung endothelial cells, fibroblasts and pneumocytes from lungs of the same gestational age were studied in vitro. None of the tested conditioned media had any effect on endothelial cell DNA synthesis in the presence of 20 ml/l fetal bovine serum. Since no paracrine or autocrine effects of conditioned media were observed, the effect of other growth factors that could be derived from the circulation, or from storage sites in subcellular matrix, were studied for effect. When endothelial cells were studied in the presence of 20 ml/l fetal bovine serum and 100 mg/l endothelial cell growth supplement they had enhanced DNA synthesis in response to the progression-type growth factors insulin (5 mg/l), insulin-like growth factor-I and insulin-like growth factor-II (20 micrograms/l) and epidermal growth factor (10 micrograms/l). In the absence of serum or endothelial growth supplement endothelial cell DNA synthesis was enhanced by the competence-type growth factors acidic and basic fibroblastic growth factors at 100 micrograms/l and platelet derived growth factor at 10 micrograms/l. In the absence of exogenous competence-type growth factors neutralizing antibodies to basic fibroblast growth factor reduce DNA synthesis. Of various cytokines tested only interleukin-1 (1 x 10(3) U/l) and tumor necrosis factor (25 x 10(4) U/l) had an effect on endothelial cell DNA synthesis. Endothelial cell division during fetal lung development may be controlled by progression growth factors present in serum, and by either autocrine release of the competence factor basic fibroblast growth factor or paracrine release of platelet-derived growth factor by other cell types.